I
Throughout his lifetime Enrico Fermi (1901 Fermi ( -1954 had considered his 1934 β-decay theory as his most important contribution to theoretical physics. E. Segrè (1905 Segrè ( -1989 had vividly written about an episode at the inception of that paper: 1 After Anderson's paper, the remaining puzzling question was about β-decay. β-decay was first discovered near the end of 19th century. Through many efforts, finally in 1927, C. D. Ellis (1895-1980) and his collaborators confirmed that the electrons emitted in β-decay did not have a fixed energy. Instead they had a continuous spectrum. Niels Bohr (1885-1962) thought that this proved that in β-decay energy was not always conserved. But W. Pauli (1900-1958) proposed that energy was still conserved, but during β-decay, in addition to the electron, there was also emitted from the nucleus another particle which had no electric charge. (This particle was later named the neutrino.) But since at that time there were only three known particles: proton, electron and photon, Pauli did not dare to formally publish this bold proposal. This paragraph was important: Every point in it turned out to be correct. Why did Pauli become so bold this time? We do not know the answer. But perhaps the discovery of the positron a year earlier, which had confirmed the unbelievable hole theory of Dirac, might have emboldened Pauli: After all, the hole theory was exceedingly bold and it was based on Pauli's own Exclusion Principle 
Fermi gave the first account of this theory to several of his Roman friends while we were spending the Christmas vacation of 1933 in the Alps. It was in the evening after a full day of skiing; we were all sitting on one bed in a hotel room, and I could hardly keep still in that position, bruised as I was after several falls on icy snow. Fermi was fully aware of the importance of his accomplishment and said that he would be remembered for this paper, his best so far. He sent a letter to Nature advancing his theory, but the editor refused it because he thought it contained speculations that were too remote from physical reality; and instead the paper ("Tentative
(ii) Ψ e , Ψ ν are both anticommuting operators. If so, why was it Fermi and not the architects of field theory who wrote this paper on β-decay that shocked the world of physicists? I think there are three reasons:
(a) In 1933 physicists thought matter was composed of protons, neutrons and electrons. In a chemical reaction or in a radiative decay such as in α or γ emission, protons, neutrons and electrons were all conserved. The only particle which was not always conserved was the photon. Thus it was difficult to understand the nonconservation of electrons in β-decay. Ψ i which satisfies the commutation rule:
This fundamental theorem and its generalization to the Fermi-Dirac case required rather complicated proofs. These proofs were all confined to Hamiltonians for which the electrons were conserved . 9-11 It was thus generally believed that second quantization theory cannot be used for any problem with particle nonconservation. Fermi's bold proposal to add the term Ψ † e (· · · )Ψ ν therefore shocked Wigner and von Neumann. (c) Perhaps the most important reason was Fermi's unique approach to physics which was different from that of the architects of field theory: To him physics was not just formalism. Pure formalism to him was only useful if it materialized into explicit applications. A good example was his 1930-1932 paper on quantum electrodynamics, 12 in which he solved a fundamental formalistic problem in quantum electrodynamics and then used it for calculations in five different applications. This experience had thoroughly acquainted Fermi with how photons were created/annihilated by the Bose-Einstein operators a † and a. I guess this experience had enabled him, two months after the Solvay Congress, to think of the idea of creating an electron by the Fermi-Dirac operator b † . In a paper by F. Rasetti published after Fermi's death, there is the following passage which supports this guess of mine: (A) By my generation, field theory was a required course for graduate theory students. Noncommuting Dynamic Variables was in the first chapter of field theory. We therefore did not realize that it was in fact a revolutionary development first launched by Fermi in that 1934 paper. Historically each introduction of new numbers or operators was a revolution. Before the 16th century, people knew only of real numbers and considered many quadratic equations as unsolvable. In 1545 G. Cardano 14 published "Ars Magna" in which he introduced a new symbol in 5 + √ −15. But he was evidently not bold enough to further investigate the meaning of this symbol. It was twenty some years later that R. Bombelli in "L'Algebra" introduced for the first time the numbers i and −i that we use today. 
Fermi's β-decay theory of 1934 was based on this relationship. After World War II Jordan's name seemed to have disappeared from physics. I never saw any paper by him, nor did I encounter him at any scientific conference. His name was only mentioned in connection with his having been a member of the Nazi Party.
Between 1949-1966 I was at the Institute for Advanced Study in Princeton. Wigner was at that time a professor at Princeton University. As a consequence we saw each other almost weekly. I remember at teatime, if somebody mentioned Eq. (3) and said it was first written down by Wigner and Jordan, Wigner would always immediately say: No, no, it was Jordan and Wigner. After a few exchanges like this, even though everybody knew Wigner was super polite, we all felt that that paper was mainly the contribution of Jordan.
Wigner received his Nobel Prize in 1963. One day after that he mentioned in a casual conversation that Jordan had asked him to propose Jordan for the Nobel Prize. I remember Wigner told this story with an expression of helplessness. Thus nobody asked him any further questions. Apparently 16 Wigner did later propose Jordan for the 1979 Nobel Prize just before Jordan died in 1980.
